T he sunflower head moth is considered the most damaging pest to sunflowers in Kansas. This small cigar shaped moth can severely impact the yield of commercial sunflowers. A sunflower plant infested with sunflower head moth larvae can also become very susceptible to Rhizopus fungi which causes head rot and can significantly add to the economical impact of this pest. Therefore, without proper identification, scouting, and management the sunflower head moth can discourage growers from considering sunflowers as an economical crop to grow.
The sunflower head moth also known as simply the sunflower moth is a member of the Lepidoptera order ( Fig. 1 ). This means that it goes through complete metamorphosis to complete its life cycle. However, the life stage causing the most economical damage is the larvae. The adult sunflower moth most likely does not overwinter in Kansas, but rather migrates in from northern Mexico by seasonal weather patterns blowing them north in the wind. After migration, the adult sunflower moth lays eggs on earlier planted sunflowers. Some information shows that wild native sunflowers may also host sunflower head moths, but domesticated sunflowers are their preferred host (Whitworth et al., 2010) . After oviposition at the base of florets, the larvae emerge and feed on the developing sunflower heads. Early instars feed only on pollen but eventually move on to the developing seeds and receptacle tissue (Ashley et al., 2007) . This feeding continues through the maturation of the sunflower heads, quickly causing loss on an economic scale. As the larvae feed on the sunflower head, they leave a trail of webbing that catches a large amount of frass and fecal material which promotes the infection of Rhizopus fungi in the damaged tissue (Fig. 2) . This fungal infection seriously reduces grain quality and causes harvest difficulty. The Rhizopus fungi adds to the economic impact of the sunflower moth and helps it earn its title as the most damaging pest to sunflowers in Kansas.
Effective scouting is crucial for effective sunflower moth management. Scouting for sunflower moth can be done by either scouting for eggs or looking for the adult moths. The populations should be managed in the adult stage before eggs hatch and enter the sunflower head where control is difficult (Whitworth et al., 2010) . Moths are nocturnal so a common scouting technique for sunflower head moths is to scout for adults at night or early evening with a flashlight. The white color of the moths can also be more easily seen at night. If the populations are large, adult moths could possibly be seen during the day. However, at this point the populations are most likely too large not to cause economic loss. The economic threshold for sunflower moths is 1-2 moths per 5 plants at onset of bloom or within seven days of the adult moth's first appearance (Ashley et al., 2007) . Scouting should continue until the plants reach growth stage 5.9. Pheromone traps can also be effective for monitoring sunflower head moths. Traps should be placed at least 10 rows into the field above the canopy on the north and south sides of the field. These traps should be checked daily from the growth stage 5.1 through stage 5.8. Chemical control may be warranted if traps average 4 moths per day, but field scouting should still be used to assure the threshold has been met (Michaud, 2013) . Therefore, well timed and accurate scouting is essential in effective sunflower moth control.
The biggest mistake made when controlling sunflower head moth is delayed application. If eggs have already hatched and larvae have already moved into the floret, chemical control will be difficult because of the protection the developing head provides the larvae. If populations have met the economic threshold, chemical application should take place after all heads have opened and begun shedding pollen (stage 5.1) (Michaud, 2013) . The goal of early chemical application is to control the adult females before they lay eggs and to control larvae while they are still feeding on pollen before migrating further into the head. After early chemical application, fields should continue to be scouted to assure adequate control as additional applications are often needed if pressure is heavy. Although ground spray rigs may provide better coverage of insecticides, aerial application is often used in sunflower moth control. This is because aerial application can be done more timely and has less potential for mechanical crop damage, especially in later growth stages of sunflowers where insecticide works best if applied directly to the heads. Many insecticide products can be effective toward sunflower head moth control. However, some information dl.sciencesocieties.org/publications/nse suggests that sunflower moths may be developing increased resistance to organophosphate insecticides. Therefore, products with several active ingredients and different modes of action should be considered. Another consideration a producer must make when considering chemical control is the chemical's effects on the pollinators necessary for sunflower pollination. Although commercial sunflower varieties are less pollinator dependent, insecticide applications may cause a reduction in yield (Michaud, 2013) . To minimize this loss, applications should take place in early mornings or evenings when pollinators are less active.
Being a native to the great plains, sunflowers seem like a crop that would be a good fit to grow in Kansas. However, pest pressure from insects such as the sunflower head moth threaten the practicality of growing sunflowers on a commercial scale. Thus, knowledge of the biology, accurate scouting, and effective control are all key components of managing the sunflower head moth to make growing sunflowers in Kansas economical and profitable. acknowledgMent I would like to thank Kansas State University entomology instructors Dr. Jeff Whitworth and Dr. Holly Davis for instruction and guidance in gathering information. I would also like to thank Wheat State Agronomy Club advisors Kim Hay and Dr. Kevin Donnelly for assistance in editing and preparing the article for submission.
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